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Distribution 
Introduction
There has been no comprehensive account of the rabbits of west-central Mexico since Nelson's (1909) revision of North American rabbits. More recent regional studies within west-central Mexico include a survey of the rabbits of Sinaloa by Armstrong and Jones (1971) and notes on the rabbits of Jalisco by Genoways and Jones (1973) .
Presently, four species of rabbits are known from westeentral Mexico: Mexican cottontail, Sylvilagus cunicularius (Waterhouse, 1848) ; eastern cottontail, S. floridanus (J. A. Allen, 1890) ; Tres Marias cottontail, 5. graysoni (J. A. Allen, 1877) ; and desert cottontail, S. audubonii (Baird, 1857) . West-central Mexico is that area including Sinaloa and Durango southward through Nayarit, Zacatecas, Aguascalientes, Jalisco, Guanajuato, Colima, and Michoacan.
Recent collecting in Nayarit by personnel of the National Fish and Wildlife Laboratory, and on the Tres Marias Islands (approximately 86 km west of mainland Nayarit), has yielded specimens representing three of the four species known from westcentral Mexico. This material, combined with that available in other collections, makes it possible to more clearly define the distribution and relationships of members of the genus Sylvilagus in westcentral Mexico. Many individuals of S. floridanus and S. cunicularius from mainland Nayarit and adjacent areas, could not be assigned to either species using published methods. Also, the rabbits from San Juanito Island differ markedly from those on adjacent Maria Madre Island. This report presents distributional data and methods for recognizing all species of Sylvilagus throughout west-central Mexico. The insular 5. graysoni is compared to the mainland species.
ACKNOWLEDGMENTS.-The research on which this report is based was assisted by a Smithsonian Institution summer fellowship awarded to Diersing in 1975 . In addition, funds for Diersing's travel to examine rabbits housed in collections throughout the United States and Canada were made available by the Theodore Roosevelt Fund of the American Museum of Natural History. Our appreciation is extended to those people who gave their permission to examine specimens under their care. These people and their institutions (abbreviations used in listing specimens examined follow the name of each collection) are: Sidney Anderson, American Museum of Natural History (AMNH), New York; Richard D. Estes, Philadelphia Academy of Natural Sciences (ANSP); Robert T. Orr, California Academy of Sciences (CAS), Golden Gate Park, San Francisco; David G. Huckaby, Biology Department, California State University (CSLB), Long Beach; Luis de la Torre, Field Museum of Natural History (FMNH), Chicago; Robert S. Hoffmann, Museum 1 Methods When available, total length, tail length, hind foot length, and ear length from the notch were taken from the original skin tag. Body length was calculated by subtracting tail length from the total length. Dry ear length was measured from the notch to the tip of the fleshy ear. All 26 quantitative cranial measurements were taken to the nearest 0.5 mm using dial calipers. The cranial measurements and methods for taking them are: upper incisor length, I 1 (first upper incisor) length measured along its groove; palatal length, least length; greatest skull length, anterior face of I 1 to the posterior point of the supraoccipital shield; basal length, ventromedian notch of the foramen magnum to the anterior face of I 1 ; zygomatic breadth, greatest breadth across both zygomatic arches; braincase breadth, greatest breadth usually taken underneath the free projection of each zygomatic arch; nasal length, greatest length of a nasal bone; greatest nasal breadth, greatest breadth across both nasals; maxillary toothrow, alveolar length of the toothrow, PM 2 -M 3 ; maxillary toothrow breadth, taken across both toothrows at the labial alveolus of PM 3 ; postdental breadth, least breadth across the pterygoid processes posterior to the maxillary toothrows; incisive foramen, greatest length of an incisive foramen; basioccipital length, midventral length of the basioccipital; basioccipital breadth, greatest breadth between the auditory bullae; diastema length, posterior alveolar border of I 2 to the anterior alveolar border of PM 2 ; rostrum depth, taken from the most ventral point of the rostrum (the point where the suture is formed by the premaxillary and maxillary) dorsally in a line perpendicular to the length of the ventral surface of the rostrum to the most dorsal surfaces of the nasals; bullar length, greatest anteroposterior length of the bulla; bullae breadth, distance between the most lateral margins of both bullae; shield-bullae depth, depth of the skull from the postero-dorsal surface of the supraoccipital shield to a plain across the antero-ventral surfaces of both auditory bullae; skull depth, greatest height of the skull above a glass slide positioned such that the upper incisors and mastoid processes rest upon the slide; carotid foramina breadth, distance between the two foramina; infraorbital canals breadth, distance between the canals taken across the ridge of bone forming the lateral border of each canal; mandible height, most anteroventral extension of the angular process to the most dorsal part of the coronoid process; mandible length, anterior point of the alveolus of PM 3 to the most posterior extension of the angular process; ramus height, taken according to Findley, et al. (1975:86) , from the bottom of the most anterior labial notch of the alveolus of PM 4 ventrally to the most ventral extent of the ramus; mandibular toothrow, anterior alveolar border of PM 3 to the posterior alveolar of M 3 . Methods for taking these measurements are further explained in Diersing (1978) . The color of the dorsal and tail pelages were recorded as grayish or reddish.
Statistical procedures include discriminant function analysis, principal components analysis, Student's t-test of means, scattergrams, means, standard deviations, and coefficients of variation. All computer techniques were employed on the University of Illinois IBM 360 computer.
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All specimens were aged by the method of Hoffmeister and Zimmerman (1967). Only adults were used in statistical analyses. Because females averaged only slightly larger than males, both sexes were combined in statistical treatments.
Recognition of Species
Four species of rabbits are known from westcentral Mexico, S. floridanus, S. cunicularius, S. audubonii, and S. graysoni. The Omilteme rabbit, S. insonus, and forest rabbit, S. brasiliensis, are known from areas to the south in Guerrero and Oaxaca, respectively. In the interior Mexican Plateau of west-central Mexico, the geographic range of S. floridanus partially overlaps that of S. audubonii. Along the lower western foothills of the Sierra Madre Occidental and the Transverse Volcanic Axis, the ranges of S. floridanus and S. cunicularius are parapatric. In most of these areas these species are distinguished from one another with difficulty, and some specimens have been misidentified. Sylvilagus graysoni is known only from the Tres Marias Islands of Nayarit. Sylvilagus audubonii also occurs in the arid sections of northwestern Sinaloa, where it is parapatric with S. floridanus of the adjacent Sierra Madre. The best methods for distinguishing these species are presented below. Refer to Table A for additional quantitative data. Geographic variation within each species is discussed under "Taxonomy."
Sylvilagus floridanus from 5. cunicularius: In southern Sinaloa southward to western Michoacan, S. floridanus occurs on the western forested slopes of the Sierra Madre Occidental and western margins of the Transverse Volcanic Axis. Immediately west of the mountains, S. cunicularius occurs on the tropical coastal plain from the sea to mountain slopes. These two species are parapatric and are difficult to distinguish where the tropical coastal plain meets the western mountain slopes. From southern Sinaloa southward to western Michoacan, each species increases in overall size, which complicates recognition of the two species.
In Sinoloa, Nayarit, western Jalisco, Colima, and western Michoacan, 5. cunicularius has long ears and a short tail with short reddish-colored hairs dorsally. Sylvilagus floridanus has medium-sized ears and medium-sized tail with long reddish to reddish black hairs dorsally. In general, the breadth of the tail of S. cunicularius (including the hairs) is less than 35 mm and the ears (as measured dry from the notch) are usually longer than 61 mm, whereas in 5. floridanus the breadth of the tail is usually greater than 40 mm and the ears are usually shorter than 61 mm. The two species can usually be separated on the basis of these two external differences.
Cranially, S. cunicularius differs from S. floridanus primarily in having a larger skull (especially in greatest length) with a much deeper mandible, larger auditory bullae, longer maxillary and mandibular toothrows, and greater breadth across the carotid foramina. A scattergram analysis ( ures 4 and 8. All adults are separable using this method. The north to south size increase in these characters is evident in Figure 1 . A discriminant function analysis was also used to evaluate the species' morphological differences using all 26 cranial characters. Sylvilagus graysoni from the Tres Marias Islands was also included in the analysis and is discussed below. External measurements were not used because this information was missing for many individuals. All cranial characters and their discriminant multipliers are given in Table B . Within the analysis, those characters having the greatest univariate differences, as expressed by F ratios, were: mandibular depth, 101.57; breadth across the carotid foramina, 92.83; shield-bullae depth, 78.37; and greatest skull length, 76.56. All individuals were separated on the first discriminant variate (Figure 2 ).
An additional discriminant analysis (not shown) was performed without 5. graysoni, and those univariate characters with the highest F ratios were the same as the four listed for the three-species analysis. Thus, the characters with the most discriminatory power, in these analyses are those dis- NUMBER 297 tinguishing S. floridanus from the other two species.
Armstrong and Jones (1971) considered 5. floridanus and S. cunicularius to be allopatric in Sinaloa except at San Ignacio, 215 m, where two specimens of S. cunicularius and one of S. floridanus were recorded. The two specimens referred to S. cunicularius (KU 90781 and 90782) were included in our discriminant function analysis as S. floridanus} and have individual discriminant scores on the first axis of 11.65 and 11.40, typical for 5. floridanus rather than S. cunicularius. Examination of these specimens confirmed their identity. Allen (1906:212) referred a specimen (AMNH 24694) from Sinaloa, Arroyo de Taquaco, 1220 m, to S. cunicularius. This is an unusually high elevation for the species in Sinaloa and Nayarit. All other records from these two states are from elevations under 90 m. The recorded elevation of this specimen (individual discriminant score of 13.52 on the first discriminant variate) is probably incorrect. The town "Escuinapa", written on the skull box, has an elevation of approximately 30 m.
In interior Mexico, S. floridanus is smaller than it is in the west and S. cunicularius is larger. Therefore, the difference in overall size between the two species is much greater. For example, in the northern half of Michoacan and southern Jalisco (samples 8 and 10 of Figure 4 ), the largest individual of S. floridanus measured 75.85 mm and 66.7 mm in greatest skull and dry ear length, respectively. The smallest specimen of S. cunicularius (sample 4 of Figure 3 ) from the same general area measured 82.30 mm and 70.0 mm. There is no overlap in these characters and the two species are easily distinguished from one another. Sylvilagus graysoni from S. floridanus: Externally, these species differ little. Cranially, S. graysoni differs in being slightly larger with a markedly deeper mandible, longer palate, greater breadth across the maxillary toothrows, and greater breadth across the carotid foramina.
A scattergram analysis (not shown), plotting depth of the mandible against palatal length, sepa-rated 61 of 63 individuals of the two species. Sylvilagus floridanus from samples 2 (Sinaloa specimens only), 3, and 4 were used in the scattergram. In the discriminant function analysis, all individuals of the two species are separable on the first discriminant function (Figure 2 ). There is additional separation on the second discriminant function.
Sylvilagus graysoni from S. cunicularius: Externally, S. graysoni differs in having markedly shorter ears, which range in length (dry) from 50.8 to 60.4 mm; whereas ear lengths of S. cunicularius (samples 1, 2, and 3) range from 59.8 to 74.4 mm. A single specimen of S. cunicularius is responsible for the overlap. Cranially, S. graysoni differs primarily in having much shorter and narrower nasals. The discriminant function analysis, ( Figure  2 ; Table B ) correctly allocated all individuals of the two species.
Sylvilagus floridanus and S. audubonii: On the Mexican Plateau, S. floridanus always has a wellpigmented rufous tail, whereas in S. audubonii the tail has a narrow middorsal gray streak bordered by white. Externally and cranially, S. floridanus is larger, especially in greatest skull length, nasal length, palate length, maxillary toothrow (no overlap), and mandibular toothrow. Sylvilagus audubonii has relatively longer ears and larger auditory bullae. Detailed measurements are given in Table A .
Sylvilagus floridanus of the Sierra Madre of Sinaloa and adjacent Durango differs from S. audubonii from northwestern Sinaloa in the same ways that the two species differ in interior Mexico, except that S. audubonii is slightly larger, with smaller auditory bullae. However, the grayish tail of S. audubonii and the rufous tail of S. floridanus readily distinguishes the two species.
Evolution of Sylvilagus graysoni
The Tres Marias Islands are continental islands separated from mainland Nayarit by water depths of up to approximately 365 m. During maximum Pleistocene glaciation when ocean levels may have been lowered by as much as 120 m (Zweifel, 1960) , these islands may either have been connected to the mainland or separated by a narrow strait of water. The presence of fresh water fish (Nelson, 1899) on the islands suggests a land connection.
Rabbits most likely colonized the islands during this period.
Morphologically, S. graysoni is more like S. cunicularius than S. floridanus. Sylvilagus graysoni and S. cunicularius both differ from S. floridanus in having a markedly deeper mandible, greater breadth across the carotid foramina, and larger skulls. These differences from S. floridanus were evident in the discriminant function analysis (Figure 2 ) where 5. floridanus was separated from S. graysoni and S. cunicularius on the first discriminant function.
Biogeographical evidence supports the origin of S. graysoni from S. cunicularius-like stock. Sylvilagus cunicularius occurs along the coastal plain of mainland Mexico whereas S. floridanus occupies the higher foothills of the Sierra Madre. The dispersal of S. cunicularius-like rabbits from coastal Mexico to the Tres Marias Islands is, therefore, much more likely than is the dispersal of S. floridanus-like stock to the islands. Nelson (1909:238) maintained that S. graysoni "was probably derived from S. c. insolitus of the adjacent mainland" but presented no definite supportive evidence.
When and how the progenitors of S. graysoni arrived on the islands is unknown. However, based on the comparisons of the morphology of S. graysoni and mainland S. cunicularius it is evident that individuals of S. graysoni from all four islands share several morphological properties (chiefly short and narrow nasals and short ears) indicating gene exchange between the island populations after isolation from the mainland stock. Gene exchange may have been accomplished by any of the following methods: (1) passive dispersal between islands by man, or rafting; (2) active dispersal between islands by swimming; or (3) dispersal when the four islands comprised a larger single island. Subsequently, the rabbits on San Juanito Island, the northernmost of the four islands, have secondarily differentiated (see species account, page 15.)
The karyotype ( Figure 5 ) of S. graysoni may be described as follows: 2n=42, FN=78, 15 pairs of medium-sized to small meta-and submetacentrics, and 5 pairs of small acrocentric or subtelocentric autosomes. Some of these latter 5 pairs may bear satellites on the short arms as noted for S. floridanus by Hsu and Benirschke (1971) . The X chromosome is a small acrocentric or subtelocentric and the Y is a very small acrocentric. The sex chromosomes are morphologically distinct from those figured for S. floridanus by Hsu and Benirschke (1971) . Unfortunately, 5. cunicularius has not been karyotyped, precluding comparison with that species. We would predict that S. cunicularius will be found to share the diploid number of 42 with S. graysoni and S. floridanus, and the morphology of the sex chromosomes or banding patterns of the autosomes may be useful in further elucidating relationships among S. graysoni, S. cunicularius, and S. floridanus.
In addition to the morphological distinctness of S. graysoni, it is relatively unafraid of man. This lack of escape behavior was particularly apparent in S. graysoni from San Juanito Island, although rabbits from the other islands showed far less fear of man than do their mainland counterparts. Because of the above reasons, S. graysoni seems best considered a distinct species.
Sylvilagus cunicularius insolitus (J. A. Allen)
L-pus insolitus J. A. Allen, 1890:189 . Sylvilagus cunicularius insolitus. -Nelson, 1909:243. TYPE.-AMNH 2655/2133, adult, male, skin and skull, from the plains of Colima, Mexico. Holotype examined.
RANGE.-Coastal plains of the southern third of Sinaloa, as well as Nayarit, Jalisco, and Colima. Marginal records are: SINALOA: El Limon; Rosario; 9.7 km W La Concha. NAYARIT: Acaponeta; Platanares, 16.1 km E. Ruiz; 29 km E San Bias; 3.2 km SW San Juan de Abajo. JALISCO: Ixtepa; Chamala Bay. COLIMA: Colima; Armeria.
DIAGNOSIS.-Externally: size small for the species; small tail and short ears. Skull: small in most measurements, especially in length of upper incisor, greatest skull length, breadth of the braincase, and mandibular height. Color: body reddish dorsally with black hairs intermixed, tail bright reddish dorsally.
COMPARISONS.-Sylvilagus c. insolitus differs from S. c. cunicularius from south-central Jalisco and Michoacan as follows: externally smaller, especially in ear and tail length; cranially smaller, particuarly in greatest skull length and braincase breadth; and color of body and tail reddish dorsally rather than grayish. All individuals of the two subspecies can be easily distinguished using these characters (see Table A ).
REMARKS. -Genoways and Jones (1973:4) referred specimens from Jilotlan de los Dolores and 12.8 km E Jilotlan de los Dolores in south-central Jalisco to S. c. insolitus. These specimens instead represent S. c. cunicularius as shown by large size, long grayish tail (KU 111660), and broad braincases.
There is some geographic variation within S. c. insolitus. Specimens from the northern part of the range are slightly smaller in overall dimensions than are individuals from the southern parts oi the range in Colima. DIAGOSIS.-Externally: large body with mediumsized ears. Skull: large in all measured features except with medium-sized auditory bullae, but especially large in length of the maxillary toothrow, length of the mandibular toothrow, postdental breadth, rostral depth, and breadth across the maxillary toothrows. Color: varying geographically, in Michoacan and extreme southwestern Jalisco all specimens are reddish dorsally with numerous blackish hairs intermixed, grayish and ochraceous on the body sides, and whitish ventrally with a dusky neck patch. In Nayarit and bordering Jalisco some specimens are grayer dorsally than reddish and all have grayish body sides.
SPECIMENS EXAMINED (74
Sylvilagus cunicularius cunicularius (Waterhouse)
COMPARISONS.-Sylvilagus f. macrocorpus differs from S. /. orizabae primarily in larger size, particularly in greatest skull length, length of the maxillary toothrow, postdental breadth, and breadth across the maxillary toothrows. In addition, S. f.
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macrocorpus has relatively shorter ears. Both subspecies are polychromic and color is not a reliable character for distinguishing between them.
The larger size of S. f. macrocorpus relative to S. f. orizabae is shown in Figure 6 . Individuals of S. /. orizabae from centra] and eastern Jalisco and north-central Michoacan (samples 6, 7, and 8 of Figure 3 ) are almost completely separable from individuals of S. /. macrocorpus from western Michoacan, western Jalisco, and Nayarit (samples 3 and 4 of Figure 3 ). The open triangles (sample 5 of Figure 3 ) represent the holotype, topotypes, and near topotypes of S. f. restrictus (now referred to S. /. orizabae). These specimens cluster more closely with S. f. orizabae.
Discriminant function analysis also affirms the designation of S. f. restrictus as a synonym of S. /. orizabae. For the analysis, the reference sample of S. f. macrocorpus consisted of samples 3 and 4 from Nayarit, western Jalisco, and northwestern Michoacan. The reference sample of S. f. orizabae consisted of samples 7 and 8 from northern Michoacan, east-central Jalisco, and Aguascalientes. The test sample (sample 5) consisted of the holotype, topotypes, and near topotypes of 5. /. restrictus from central Jalisco. The 26 cranial measurements used and their discriminant multipliers are given in Table C . The individual discriminant scores for the reference samples and the test sample are given in Figure 7 . All but one of the individuals in the test sample are referable to S. /. orizabae.
Sylvilagus f. macrocorpus differs from S. f. holzneri in larger size except in bullar and ear length. Sylvilagus f. macrocorpus is considerably larger in greatest skull length, depth of the rostrum, and in the lengths of the maxillary and mandibular toothrows (Table C) A principal components analysis also was used to compare S. f. macrocorpus with nearby samples of S. /. orizabae and S. /. holzneri ( Figure 9 ). Sample means of 26 cranial measurements plus dry ear length, total length, and hind foot length were used as data. The samples of S. /. holzneri represent central Chihuahua, southern Sonora, and northern Sinaloa (not shown in Figure 8 and indicated as sample "A" in Figure 9 ); southern Chihuahua and central Sinaloa (sample 1); and southern Sinaloa and Durango (sample 2). The samples of S. f. orizabae came from Jalisco, Zacatecas, Michoacan, Aguascalientes, San Luis Potosi, and Guanajuato (samples 5-10). Principal component 1 accounted for 78.5% of the observed variation and separated samples based on overall size. Principal component 2 accounted for an additional 11.1% of the variation and contrasted dry ear and bullar length against length of maxillary toothrow and postdental breadth. This analysis illustrates the large relative size of S. /. macrocorpus compared to S. f. orizabae or S. /. holzneri. Sylvilagus f. holzneri is separated from S. f. orizabae on the second principal component by its longer ears, larger auditory bullae, relatively shorter maxillary toothrow, and narrower postdental breadth.
REMARKS.-When Nelson (1907) described S. /. restrictus he included specimens from north-central Michoacan, west-central Jalisco, and southeastern Nayarit. He distinguished the subspecies from S. /. orizabae, the contiguous subspecies in eastern Jalisco, by its heavier rostrum and its reddish, rather than grayish, dorsal color. Later, Nelson (1909:182) mentioned that, "This subspecies is based mainly on color." The type locality of S. /. restrictus at Zapotlan, Jalisco, is within the sharp zone of intergradation between the small S. /. orizabae of eastern Jalisco and the large S. /. macrocorpus of extreme western Jalisco, extreme western Michoacan, and Nayarit. Thus the holotype and topotypes of S. f. restrictus are intergrades between these two subspecies and are herein referred to S. /. orizabae because of their small size, especially in alveolar length of the maxillary toothrow, postdental breadth, breadth across the maxillary toothrows, greatest skull length, and alveolar length of the mandibular toothrow. Reddish and grayish specimens are represented among the topotypes of S. /. restrictus from Zapotlan, Jalisco.
Nelson had no specimens from extreme western Michoacan, and only a few individuals from northcentral Michoacan, extreme western Jalisco, and Nayarit. Specimens are now available from this area where S. f. macrocorpus is known to occur. Nelson (1909) had one adult specimen from La Laguna, Sierra de Juanacatlan, 1980 m, Jalisco which he referred to S. f. restrictus. He presciently noted (1909:183) that it "differs so much in skull characters and in general appearance from both restrictus and orizabae that I hesitate to place it with either." Nelson also considered a skull only from Tepic, Nayarit, as representing typical S. f. restrictus. This subadult specimen is much larger than other specimens Nelson referred to 5. /. restrictus. After Nelson had written most of his 1909 account of 5. /. restrictus, he received specimens of rabbits from several localities in western Jalisco from J. A. Allen. Nelson also identified these morphologically much larger animals as typical S. f. restrictus.
The type of 5. /. restrictus was taken from Zapotlan, Jalisco. Two additional specimens, labelled "Sierra Nevada de Colima," have "Zapotlan" written in pencil on the skull boxes. In addition, one is recorded from an elevation of "about 4500 ft" (1372 m) and the other from "about 5000 ft" (1525 m). Zapotlan (today = Ciudad Guzman) is at the base of the Sierra Nevada de Colima. These two apparent topotypes are slightly smaller than the type, and all three rabbits probably came from a few miles southwest of Zapotlan towards the slope of the Sierra Nevada de Colima (Field notes, E. W. Nelson, 1892). All three are intergrades between 5. /. macrocorpus and S. f. orizabae, but best referred to 5. /. orizabae.
Three rabbits from Las Canoas, Jalisco (AMNH 26148-50) average larger in all dimensions than do the three specimens from near Zapotlan. Although intermediate in many respects, they are best referred to S. f. macrocorpus. The exact location of Las Canoas is unknown, however, Genoways (1973) located it 10 km NW Tuxpan and 10 km SSW Ciudad Guzman (=Zapotlan). Thus, the specimens taken near Zapotlan (type and topotypes of S. f. restrictus) may have come from a lower elevation and from only a few miles farther east than the specimens herein referred to S. f. macrocorpus from Las Canoas.
In Michoacan and Jalisco S. f. macrocorpus is known only from the higher pine-oak forests, where specimens have been recorded from 1980 to 2985 m. However, Nayarit S. f. macrocorpus often occur at lower elevations, the lowest at Estanzuela, 1372 m. The specimen from Mesa del Nayar shows morphological intergradation with S. /. holzneri, but is here referred to S. f. macrocorpus. Two from southern Sinaloa, one taken near San Ignacio, 215 m, and the other near Palmito, overlap with specimens of S. /. macrocorpus in Figure 8 . These two rabbits are best referred to S. f. holzneri.
The eastern limit of S. /. macrocorpus in Nayarit, Jalisco, and Michoacan, corresponds closely to the eastern limit of the Pacific Region, as defined by Rzedowski and McVaugh (1966) .
ETYMOLOGY.-The Latin macrocorpus ("large body") refers to the large size of this subspecies relative to the smaller contiguous subspecies. specimens probably referable to this subspecies from the border of western Jalisco and southeastern Nayarit. These localities are Garabatos, Rio Ameca, and Ojo de Agua (near Amatlan). We have examined these specimens and found them to be subadults that we are reluctant to allocate to subspecies, except on geographic grounds. DIAGNOSIS.-Externally: medium-sized to large with long ears. Skull: medium-sized to large in all features except small in rostrum depth, short and narrow maxillary and mandibular toothrows, and shallow mandible, but with large auditory bullae. Color: grayish dorsally, pale ochraceous buff laterally, pale gray rump patch, and creamy white ventrally except for a dusky neck patch.
SPECIMENS EXAMINED (32
Sylvilagus floridanus holzneri (Mearns)
COMPARISONS.-For comparisons with S. /. macrocorpus see that subspecies. Sylvilagus f. holzneri differs from S. f. orizabae: externally, larger size and longer ear; cranially, larger skull particularly evident in greatest skull length and bullar length; and color, pale grayish dorsally rather than dark grayish.
REMARKS.-Nelson (1909) and Baker and Greer (1962) assigned specimens from Zacatecas to S. f. holzneri. Admittedly, intergradation between S. f. holzneri and S. /. orizabae is gradual in Durango and Zacatecas, and the assignment of intergrades to either subspecies is subjective. However, specimens from Zacatecas (sample 6) are significantly smaller in greatest skull length (P<.01) and have smaller auditory bullae than have specimens from Durango and Sinaloa (sample 2). The small skull and small auditory bullae of Zacatecan specimens is characteristic of S. /. orizabae, the subspecies to which they are here referred. DIAGNOSIS.-Externally: small to medium-sized with long ears. Skull: small to medium-sized in greatest length, zygomatic breadth, length of the maxillary and mandibular toothrows, mandibular ramus depth, and rostrum depth; however, with large auditory bullae. Color: variable, usually dark grayish dorsally but reddish gray dorsally in some areas of its range, ochraceous laterally, blackish gray rump patch, and whitish ventrally with a dusky neck patch.
SPECIMENS EXAMINED (68
Sylvilagus floridanus orizabae (Merriam)
Lepus orizabae
COMPARISONS.-For comparisons of S. f. orizabae with S. /. macrocorpus and 5. /. holzneri, see accounts of those subspecies.
REMARKS.-Sylvilagus f. orizabae varies in color geographically. Typically the subspecies is grayish dorsally. However, in northwestern Michoacan, many of the specimens are reddish gray, and in some cases (Patzcuaro and Los Reyes in Michoacan), are more reddish than grayish. Likewise, in central Jalisco many individuals intergrading with the reddish S. f. macrocorpus are also more reddish than grayish. All specimens within samples 7 and 9 are grayish dorsally.
Topotypical and near topotypical S. /. orizabae from Puebla, Tlaxcala, Mexico, and the Distrito Federal were compared to more western samples previously referred to S. /. orizabae, S. f. restrictus, and S. f. subcinctus. Excluding color, the only significant feature noted among these samples was a clinal east to west increase in overall size across the Mexican Plateau and Transverse Volcanic Axis. The largest individuals are within sample 5 and these intergrade with the much larger S. /. macrocorpus.
Since geographic variation within all of these samples is largely clinal and color has already been shown to be variable, even within a population, S. /. subcinctus and S. /. restrictus are both regarded as synonyms of S. /. orizabae. TYPE.-USNM 8318, adult, female, skin with skull inside, "undoubtedly from Maria Madre," according to Nelson (1899:16) , Tres Marias Islands, Nayarit, Mexico. Holotype examined.
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RANGE.-The southern three islands of the Tres A scattergram analysis (Figure 11 ) of maxillary toothrow length against length of the incisive foramen, separates all individuals of the two subspecies. Table 3 details the morphological differences between S. g. badistes and S. g. graysoni.
ETYMOLOGY.-The name badistes, from the Greek stem badio ("to advance slowly, step by step") refers to the unusual lack of escape behavior in these rabbits.
SPECIMENS EXAMINED (11).-NAYARIT: Tres Marias Islands, San Juanito Island, 11 (USNM).
Sylvilagus audubonii parvulus (J. A. Allen)
Lepus ( DIAGNOSIS.-Externally: size small except with large ears. Skull: small size especially evident in greatest skull length, nasal length, and palate length, however, with large auditory bullae and medium depth mandibular ramus. Color: dorsum gray and tail gray middorsally broadly margined by white.
COMPARISONS.-Sylvilagus a. parvulus differs from Sinaloan S. a. goldmani (sample 3 of Figure  12 ) in smaller size overall, particularly in palate length, nasal length, and breadth across the carotid foramina. Sylvilagus a. parvulus does have markedly larger auditory bullae.
These characters distinguish all individuals of the two subspecies. Refer to Table 1 for quantitative data.
REMARKS.-The two samples (1 and 2 of Figure  12 ) of S. a. parvulus differ significantly only in length of the auditory bullae (P<0.05). Topotypical and near topotypical specimens of S. a. minor from near El Paso, Texas were compared with S. a. parvulus and found to average smaller in size and paler gray in color. Nevertheless, differences between samples from Texas and Durango are slight. DIAGNOSIS.-Externally: medium-sized. Skull: medium-sized in greatest skull length, nasal length, maxillary toothrow length, and zygomatic breadth, but with small auditory bullae and narrow mandible. Color: dorsum gray and tail gray middorsally and narrowly margined by white.
SPECIMENS EXAMINED (44)
.
Sylvilagus audubonii goldmani (Nelson)
COMPARISONS.-For comparisons with S. a. parvulus see that subspecies.
REMARKS.-In Sinaloa the ranges of S. audubonii and S. floridanus are complementary. The range of S. audubonii may also be complementary with 5. cunicularius, although specimens of either are not available from the coastal region of central Sinaloa. 
SPECIMENS EXAMINED (30)
Summary
The geographic distribution of populations of Sylvilagus in west-central Mexico may be summarized as follows: The northern part of the coastal plain in Sinaloa is inhabited by S. audubonii goldmani. This area is characterized by arid climate and thorn scrub vegetation. The coastal plain from southern Sinaloa through Nayarit, Jalisco, and Colima is more humid and contains subtropical deciduous forest. This region is inhabited by S. cunicularius insolitus. Sylvilagus cunicularius cunicularius extends eastward across the Transverse Volcanic Axis from montane Jalisco into eastern Mexico. The southern extension of the Sierra Madre Occidental in eastern Nayarit, Jalisco, and western Michoacan is inhabited by S. floridanus macrocorpus. These animals are primarly restricted to the pine-oak woodlands of intermediate to higher elevations on the western flanks of the Sierra Madre Occidental. They intergrade in the north with S. /. holzneri, the form inhabiting the Sierra Madre Occidental northwards into the United States. To the east, they intergrade with s. f. orizabae, which extends westward from the Mexican Plateau along the eastern edges of the Sierra Madre Occidental. The more arid northern parts of the Mexican Plateau are inhabited by S. audubonii parvulus. The insular species, Sylvilagus graysoni, has two subspecies, the nominate form of the three major islands of the Tres Marias, and S. g. badistes on San Juanito Island.
Reasons for the subspeciation of Sylvilagus graysoni on the Tres Marias Islands are not readily apparent. However, the taxonomic conclusions (endemic species with insular subspecies) support the hypothesis that these rabbits are not adept at crossing water barriers. Such an hypothesis is in line with our view that the species S. graysoni shared a common mainland ancestor with S. cunicularius, and was separated from it at a time when the Islands were closer to, or attached to the mainland. More recently, the Islands were probably closer together or possibly united. It is possible that the rabbits on San Juanito were separated from the nearest populations on Maria Madre at a time when rising sea levels created the situation we see today. Although the water gap between the two islands is narrow (3 kms), there is a strong current between the islands which makes passage by boat hazardous. Perhaps this current adds to the effect of distance to preclude interchange between the populations.
Finally, it should be noted that most of the geographic variation found in these rabbits is due to size. Since many, if not all, of the mensural characters are correlated with size, this is not surprizing. However, some populations do show allometric relationships that result in the separation seen on the second discriminant function of those analyses. The most notable general pattern is the north-to-south size increase demonstrated by almost all taxa. In some forms, especially S. floridanus, a similar trend occurs from east-to-west. The ecological reasons for such size differences are beyond the scope of this study, but should provide a fruitful field of inquiry for future research. 9  17  15  17  19  23  20  23  20  23  20  23  20  23  20  23  18  23  20  23  20  23  20  23  20  23  20  23  20  23  20  23  20  23  19  23  20  23  18  22  20  23  19  23  20  22  20  23  18 80-38.35 32.50-37.40 32.40-35.70 930-11.15 9.60-11.40 9.60-11.35 9.30-11.10 9.20-11.45 9.25-9 2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c  2a  2b  2c 1 
Appendix: Measurements and Discriminant Multipliers
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